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Abstract 
The objective of this research was to estimate the prevalence of food insecurity and determine if 
food insecurity is associated with psychological well-being among women living with 
HIV/AIDS. Survey data were collected from 268 women living with HIV/AIDS attending two 
clinics that provide medical and social support services to HIV-positive patients who live in 23 
counties in Southeast Alabama. The results indicated that, using USDA food security scale, 54% 
of the women were food insecure. Multiple regression analysis results indicated that income, 
depressive symptoms, race, and participation in SNAP were significant predictors of food 
insecurity; employment and education were not statistically significant predictors. The overall 
model was significant at the 5% level reflecting the validity of the model. Based on these results, 
programs that address food insecurity should be a critical component of HIV/AIDS treatment in 
the Alabama Black Belt.  
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Introduction 
Food insecurity (i.e., uncertain of having, or unable to acquire, enough food because of 
insufficient money or other resources) and depression are common among people living with 
HIV/AIDS in Sub Saharan Africa, the United States  and Canada (Anema et al., 2011; 2009; 
Carter, et al., 2011; Normen et al. 2005;  Tsai et al.,  2011; 2012; Weiser et al., 2012; Weiser et 
al., 2009a; Weiser et al., 2009b; Wu et al., 2008; Tiyou et al., 2012).  Food insecurity is also 
recognized as a leading public health care challenge in the United States in the 21st Century (Tsai 
et al., 2012; Weiser et al., 2012; Zekeri, 2013). Yet, little is known about food insecurity among 
women living with HIV/AIDS in the Alabama Black Belt. Despite the disproportionate impact of 
HIV infection on racial and ethnic minorities in the Alabama Black Belt already struggling with 
many social and economic challenges, such as poverty, substance abuse, unequal access to health 
care, there is no data on how food insecurity impacts HIV-infected individuals in this region. 
Therefore, as an extension of previous research (Zekeri, 2007; 2010; 2013), the objective of this 
study was to assess the prevalence of food insecurity and determine if food insecurity is 
associated with psychological well-being among women living with HIV/AIDS in the Alabama 
Black Belt. The authors argue that food insecurity and HIV/AIDS are unrecognized health issues 
in the Black Belt area warranting interventions that address both social problem burdens 
concurrently. 
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Methodology 
The Study Site  
The present study is part of a longitudinal research examining HIV/AIDS and rural health 
disparities in the Alabama Black Belt Counties, a region disproportionately affected by the 
HIV/AIDS epidemic. The present study was conducted at several AIDS Outreach Organization 
Clinics in Alabama. The clinics provide medical and social support services to HIV-positive 
patients who live in 23 counties in Southeast Alabama. A convenience sample of 268 HIV-
positive women who were on antiretroviral therapy (ART) recruited by the clinic staff 
participated in the study. For confidentiality purposes, only the staff of the clinic and the 
researchers informed the patients of the opportunity to participate in the study. Prior to obtaining 
informed consent, the purpose, procedures, risks and benefits of the study were explained. 
Participants were also advised that each respondent would receive a $15.00 prepaid debit card as 
an incentive for participating in the study. All study procedures were reviewed and approved by 
the Tuskegee University Office of Research Compliance prior to the collection of any data. The 
study focused on women because, although HIV epidemic is disproportionately affecting all 
racial and ethnic minorities, within these minority populations women are particularly affected. 
 
Food Insecurity 
In the survey, food insecurity status was evaluated using the six-item from the 18-item Core 
Food Security Module (CFSM) designed by the USDA in calculating official food insecurity 
rates for the United States (Nord and Andrews, 2003; Nord et. al., 2005). The questions were 
posed in increasing levels of severity by measuring the dimensions of concern about food 
quantity and food quality over the last 12 months. Examples of the questions include: “ I/We 
worried whether our food would run out before we got money to buy more,” “Did you or the 
other adults in your household  ever cut the size of your meals or skip meals because there 
wasn’t enough money for food?” “Were you ever hungry but did not eat because you couldn’t 
afford enough food?” and Did a child in the household ever not eat for a full day because you 
couldn’t afford enough food?” Each question is qualified by the stipulation that the outcomes are 
due to financial issues. Using the USDA validated cut points, a household with no or one 
affirmative response to the CFSM, was considered as food secure and a household with two or 
more affirmative responses was considered as food insecure. 
 
Psychological Well-Being 
Variables that have been previously established to have influence on food insecurity were 
assessed (Heflin et al., 2005; Olson, 2005; Olson et al., 2004; Siefert et al., 2001; Tiyou et al., 
2012; Zekeri, 2010; 2013). The psychological well-being measure in this analysis is self-reported 
symptoms of depression. Depression symptom status of HIV-positive women was assessed 
through the Center for Epidemiological Studies-Depression scale (CES-D). The CES-D is a well 
known and widely used self-reporting instrument for assessing depression symptoms in the 
general population without the bias of an administrator affecting the results (Radloff, 1977). It 
has been used successfully for many years in the primary care setting. CES-D consists of 20 
items that cover affective, psychological, and somatic symptoms.   
 
In addition to the psychological well-being variable, the demographic and personal 
characteristics of HIV-positive women,  known to be associated with food insecurity in previous 
research (income, age, level of education, use of Supplemental Nutrition Assistance Program, 
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employment status, and race) were assessed (Heflin et al., 2005; Siefert et al., 2001; Tiyou et al., 
2012; Zekeri 2010). Household income (in dollars) was included as a continuous variable.  Race 
was a dummy variable coded 1 for African Americans. Education level was a dummy variable 
coded 1 for those with less than a high school diploma or General Educational Development 
Certificate. Receipt of Supplemental Nutrition Assistance Program (SNAP) benefits (formerly 
known as the Food Stamp Program) was coded as 1 if the respondent received food assistance at 
the time of interview (Landers, 2007; Ratcliff and McKernan, 2010; Stuff et al., 2004; Vozoris 
and Tarasuk, 2003). Employment status (employed full-time = 1). The estimated model is stated 
as: 
 
FIN = β0 + β1INC + β2DSY + β3EPS + β4RAC + β5EDU + β6PSN + ε 
 
Where 
FIN = food insecurity 
INC = household income 
DSY = depressive symptoms (representing psychological well-being) 
EPS = employment status  
RAC = race 
EDU = education 
PSN = participate in SNAP 
β = coefficient 
ε = error term 
 
Statistical Analysis 
The analysis employed a multiple linear regression method to predict food insecurity. SPSS for 
Windows Version 14.0 was used to compute all statistics for this study. Variance Inflation Factor 
(VIF) scores for all of the independent variables were less than 6.0, suggesting little 
multicollinearity among the variables.  
 
Results  
More than half of (54%) of the women (n = 145) were classified as food insecure (Table 1). The 
majority (84.3%, n = 226) were African-Americans and 40.7% (n = 109) completed high school. 
Regarding household income, 49.2% (n = 132) earned less than $10,000. More than half (58.3%, 
n = 156) were employed, 45.8% (n = 123) had health insurance and 54.1% (n = 145) participated 
in Supplemental Nutrition Assistance Program. The prevalence of food insecurity among these 
HIV-positive women was more than three times the national average level of 14.5% in 2012.  
 
The multiple regression analysis results indicated that income (β = -.351), depressive symptoms 
(β = -.199), race (β = -.165) and participation in SNAP (β = -.141) were significant predictors of 
food insecurity; employment and education were not statistically significant predictors. Overall, 
the model explained about 20% of the variation in food insecurity (adjusted R2 = .195, p < .05). 
 
Discussion 
Income and psychological well-being have stronger effects than education and employment.  
These findings are consistent with some previous research in United States urban areas (Heflin et 
al., 2005; Olson, 2005; Olson et al., 2004; Siefert et al., 2001; Stuff et al., 2004; Weiser et al., 
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2009a; 2012; Vozoris and Tarasuk, 2003), in Southwest Ethiopia (Tiyou et al., 2012), and in 
British Columbia, Canada (Normen et al., 2005). These findings are also similar to that of 
Normen et al. (2005) who found that among HIV-positive individuals living in British Columbia, 
Canada, the occurrence of food insecurity was nearly five times higher than in the general 
Canadian population. Furthermore, the results are similar to findings from Sub Saharan Africa 
(Tiyou et al., 2012; Tsai et al., 2001; 2012) and San Francisco (Anema et al., 2011; Weiser et al., 
2009a; Weiser et al., 2009b). 
 
Table 1.  Characteristics of Single Women Living with HIV/AIDS on Antiretroviral Therapy 
(N=268) 
 
 
Category a         Percent 
______________________________________________________________________________ 
 
Race/Ethnicity 
 African American       84.3 
 White         15.7 
  
Educational Attainment 
 Did not complete high school      45.3 
 Completed high school or equivalent     40.7 
 Completed a college degree      14.0 
Income 
 Under $10,000       49.2 
 $10,000 to $20,000       40.7 
 
Employment 
Employed (including part-time)     58.3 
Unemployed        31.7 
 
Health Insurance 
 Yes         45.8 
 
Participating in Supplementary Nutrition Assistance Program 
 Yes         54.1 
 
Food Security 
Food Insecure        54.0 
________________________________________________________________________ 
a. Some percentage scores do not sum to 100% because some women did not answer the 
question. 
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Table 2.  Multiple Regression Equation for Food Insecurity (N=268) 
________________________________________________________________   
         
Variables      Beta 
_________________________________________________________________ 
Income      -.351*    
Depressive symptoms     .199* 
Employed Full Time (yes=1)    -.023 
Racea  (African American =1)   .165* 
Education      -.085 
Participate in SNAP (yes =1)    .141* 
  
Adjusted R2      .195* 
__________________________________________________________________________ 
  *p < .05 level 
  a. White persons are the reference group 
 
The results provide insights into the precarious situations poor women living with HIV/AIDS in 
rural areas like the Alabama Black Belt face despite the general prosperity of the United States. 
Beyond food problems, many of these HIV-positive women struggled with mental health 
problems. Regarding the association between food insecurity and psychological well-being, it 
was found that the relationship between food insecurity and psychological well-being is 
statistically significant. The association remained statistically significant after controlling for the 
sociodemographic variables. These results are particularly interesting in light of some analyses 
using data from urban areas that found food insufficient households were more likely to have 
major depression (Heflin et al., 2005; Siefert et al., 2001).   
 
Another interesting finding is that, contrary to expectations, participation in SNAP that was 
established to alleviate food insecurity among low income individuals (Landers, 2007) is 
associated with food insecurity in this sample. This is similar to a recent finding that 
participation in SNAP was associated with food insecurity (Ratcliffe and McKernan, 2010).  It 
may be that though SNAP participation offers some degree of protection against food insecurity, 
benefits received may not be adequate to cover household food needs. More research is needed 
to understand relationships of food insecurity among SNAP participants. Such information will 
have policy implications for SNAP and SNAP participants in rural America. 
 
Conclusion 
The objective of this research was to estimate the prevalence of food insecurity and determine if 
food insecurity is associated with psychological well-being among women living with 
HIV/AIDS in the Alabama Black Belt. The results of the study suggest that, using the USDA 
Food Security Module Scale, more than half of the women living with HIV/AIDS were food 
insecure. This means that, these women were uncertain of having, or unable to acquire enough 
food to meet their needs because they had insufficient money or other resources to buy food. 
 
Overall, the findings are consistent with growing evidence that food insecurity is associated with 
psychological well-being among HIV-infected individuals (Anema et al., 2011; 2009; Carter et 
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al., 2011; Normen et al., 2005; Tiyou et al., 2012; Tsai et al., 2011; 2012; Weiser et al., 2012; 
Weiser et al., 2009a; Weiser et al., 2009b; Wu et al., 2008). The only difference is that while the 
current study used the USDA Food Security Module Scale to measure food insecurity, majority 
of the previous studies used a single item measure of food insufficiency. The different scales 
may have effects on the validity or accuracy of the results. 
 
Food insecurity involves physical and psychological consequences. It should be treated as a 
health issue that should concern not only social scientists but clinicians involved in HIV/AIDS 
care and support programs. Special attention need to be given to patients that are African 
Americans who have lower income. Health care providers must be aware of the many comorbid 
conditions that may affect the delivery of care to minority patients with HIV infection: 
depression and food insecurity. The impact of these comorbid conditions, such as depression and 
food insecurity, on the therapeutic relationship, including treatment and adherence, warrants 
screening for these disorders and treating them when identified. 
 
There are three limitations of the study. The first is the cross-sectional design. It makes it 
impossible to draw causal inferences from the findings.  For example, it might be possible to 
contend that food insecurity predisposes individuals to poor mental health. The reverse could 
also be true. Therefore, we cannot say exactly how mental health status changes and whether 
mental well-being limits the ability of women living with HIV/AIDS to earn a productive income 
that may prevent food insecurity. However, the relationship found between food insecurity and 
psychological factor is likely to be condition specific. Longitudinal data are required to ascertain 
the true nature of the relationships found in this sample from rural Alabama. Second, the 
dependent variable was based on self-reported conditions. Research examining these 
relationships in relation to objective measures of depression and food insecurity is needed to 
confirm our findings. It is hoped that the results will encourage additional research using the 
USDA Food Security Model Scale to examine how social factors can lead to personal well-
being. Finally, a convenience sample of women living with HIV/AIDS was recruited and 
enrolled in the study, limiting the generalizability of results. 
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